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A B S T R A C T
The worrying increase of nutritional disorders and psychological discomfort in young population, mainly from west-
ern societies, shows that body image could be a basic variable in a population screening especially during growth when
physical changes and biological and emotional development occur. This is one of the first studies in northern Italy inves-
tigating differences in body shape concerns among different age-groups and sexes. The sample consisted of 1754 Italian
youths aged 11–23 years. Participants were examined during a cross-sectional study. Body image perception was asses-
sed using appropriate Body Silhouette Charts. Body Mass Index was calculated from measured height and weight. The
results demonstrated age variability and sexual dimorphism in body image perception. The analysis of body image per-
ception is a valid source of information and should be assessed in studies on youth growth, since it varies with age, sex,
population, pathologies and socio-cultural environment.
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Introduction
The last few decades have seen the development of a
multilevel approach to the study of growth. Auxology is
closely related to sociology and psychology, and the study
of body image perception in children has long been asso-
ciated with anthropometric research1–4, especially in
samples with nutritional disorders such as obesity, buli-
mia or anorexia nervosa5–7. Body image is defined as the
perception of one’s own and others’ body size and appea-
rance (and the emotional response to this perception)8.
The worrying increase of nutritional disorders and psy-
chological discomfort in young people, especially in West-
ern societies, shows that body image could be a basic va-
riable in population screening, especially during growth
when physical changes and biological and emotional de-
velopment occur9–12. Analysis of body image perception is
an important tool to detect psychological disorders that
might be reflected in body-related behaviours (principal-
ly eating and physical activity)13. A number of external
factors influence body image perception, including age,
gender, the influence of mass media, education and gene-
tic influences8,14.
To analyse an individual’s awareness of his/her grow-
ing body, body image perception is assessed in different
growth periods, characterized by critical biological and
psychosocial events. Our investigation moves in two di-
rections: to examine the ability of self-evaluation among
Italian youths aged 11 to over 20 years and to identify
dissatisfaction with their body, according to age, sex and
weight. In fact, body image perception includes cognitive
and affective elements which could be independent: a
subject may be able to objectively evaluate his own body
and be dissatisfied with it, whereas the degree of over-
and underestimation may not be connected with the deg-
ree of satisfaction8. This type of research is still limited:
in Italy, body image perception analyses are mainly ad-
dressed to special populations affected by nutritional dis-
orders or pathologies15,16. However, body image percep-
tion inaccuracies are not only a criterion to identify
nutritional disorders, since they are not confined to par-
ticular populations4,17. Indeed, body image represents an
individual’s subjective experience with his/her body and
the manner in which he/she organizes the experience18.
This is one of the first studies to examine the associa-
tion between perceived body image and various demog-
raphic characteristics and Body Mass Index during seve-
ral growth phases in a large representative sample from
Emilia-Romagna region, northern Italy.
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Subjects and Methods
This research is a part of a broader project dealing
with growth in a large sample of youths from Emilia-Ro-
magna, northern Italy. The project is divided into several
parts: anthropometry, body image perception assessment,
nutritional survey and general information about the
subjects. The sample consisted of 1754 participants aged
11–23 years (826 males and 928 females). Participants
were directly interviewed by the Authors. Their partici-
pation in the survey was voluntary; anonymity and confi-
dentiality were assured. Parental consent was given for
all subjects aged 11–18. Almost all the subjects took part
in the study and only a small number didn’t want to par-
ticipate (1,7%). The research was reviewed and approved
by an institutional review board.
The subjects were examined in a cross-sectional study
analyzing body image perception in different growth pe-
riods characterized by critical biological and psychosocial
events: 11–14 years (early adolescence, corresponding to
middle school classes), 16–18 years (late adolescence,
peer influence and access to greater freedom of activity
and independence, corresponding to the third year of
high school) and 19–23 years (transition to adulthood
and maturity, corresponding to university). The sample
composition is reported in Table 1. All participants atten-
ded schools in the Emilia-Romagna region (northern Ita-
ly). Of the 1754 youths examined, 1409 (the 11 to 18-
-year-olds) studied in Bologna and the others (the 19 to
23-year-olds) in Ferrara.
Many anthropometric characters were measured dur-
ing the general auxological study, but for our purposes
we considered only height and weight for Body Mass In-
dex calculations. A portable anthropometer (P. Hermann,
Zurich) was used for height (reading accuracy ±0.1 cm)
and all participants were weighed with a digital balance
(Sohenle, reading accuracy ±0.1 kg) while wearing one
layer of undergarments, without shoes.
Body mass index was calculated from measured weight/
height (BMI: kg/m2) and participants were categorized as
underweight, normalweight, overweight and obese (Ac-
tual BMI category) according to their BMI value, using
the cut-offs for age and gender for northern Italy defined
by Cacciari et al.19. We used specific cut-offs for northern
Italy because other international cross-sectional growth
charts can introduce biases in the assessment of chil-
dren, as there are ethnic differences in age at pubertal
growth spurt, final adult height and secular trend. More-
over, the Italian references allowed us to single out un-
derweight subjects, for which there are no international
references: for this purpose, we chose the 3rd centiles of
BMI for northern Italy as the threshold19.
Body image perception was assessed using Body Sil-
houette Charts appropriate to age, consisting in a se-
quence of body silhouettes progressing from very thin to
obese20,17. The Collins set of silhouettes (figure 1 to figure
7) was used for subjects aged 11–14 (middle school), and
the McElhone et al. set (figure 1 to figure 9) was used for
those over 16 years (high school and university samples).
Participants were asked to indicate which figure repre-
sented themselves (Estimated Self figure) and what
would be their ideal figure (Ideal Self figure). Subjects
chose a figure labelled with a number. In figure 1 we re-
ported mean of selections.
According to the literature20,21, the correspondence
between the figures and the BMI categories is the follow-
ing. For the first set: 1–2 underweight; 3–4 normal weight;
5–6 overweight; 7 obese. For the second set: 1–3 under-
weight; 4–5 normalweight; 6–7 overweight; 8–9 obese17.
Therefore, we could assign a BMI category to each Esti-
mated Self figure chosen by subjects (Estimated Self BMI
category). The degree of dissatisfaction (Estimated Self
figure minus Ideal Self figure) and a discrepancy score
(Estimated Self BMI category minus Actual BMI catego-
ry) were calculated. The degree of dissatisfaction identi-
fies four groups: Heavier (when a subject wants to be
heavier than he/she perceives himself/herself to be); Con-
tent (when a subject is content with his/her perceived bo-
dy image, i.e. Ideal Self figure corresponds to Estimated
Self figure); Lighter (when a subject wants to be a bit lig-
hter than at present, i.e. the Ideal Self is one figure less
than the Estimated Self); Considerably Lighter (when
the Ideal Self is two or more figures less than the Estima-
ted Self)17. The discrepancy score identifies three groups:
Overestimation, Correct Identification and Underesti-
mation.
Children of immigrants were excluded from the anal-
ysis so has to have homogeneous data and to minimize
the potential variability introduced by differing stan-
dards of beauty in various cultural groups. In fact, ethnic
and cultural diversities in body image have been docu-
mented22–25.
Data were analyzed by descriptive statistics and the
results are given as percentage of subjects. Pearson Chi
square was used to compare subject categories.
Correlations between body image variables were as-
sessed with Spearman’s r. The p values were set at 0.05.
The statistical analyses were performed with »Statistica«
(version 5.5; StatSoft Italia srl, Vigonza, Padua, Italy).
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Fig. 1. Mean selections for Estimated (continuous line) and Ideal (dotted line) body image by age and sex.
Results
All participants were categorized on the basis of their
BMI value according to the cut-offs for the Italian popu-
lation19 (Table 1). The percentages of normalweight indi-
viduals were always more than 80%, except for males at
maturity (73.3%). For both sexes, the highest prevalence
of underweight subjects was at middle school and of obe-
se subjects at high school.
The great dissatisfaction of the females is immediate-
ly apparent from the distance between the two bars in Fi-
gure 1; the dissatisfaction increases with age, mainly be-
cause the Ideal figure shifts to leaner silhouettes. On the
other hand, Estimated Self and Ideal Self tend to coin-
cide in males at all ages. Thus, the girls’ body image wor-
sens with time, while the boys’ body image does not.
At middle school, both sexes chose normalweight figu-
res: Chi square between the sexes was not significant for
Estimated Self, whereas for Ideal Self the p-value was
<1%: girls probably already have leaner aesthetic stereo-
types than their male peers.
At high school, the Estimated Self figure was normal-
weight for females and underweight for males (Chi with
p<1%). Both sexes chose the underweight silhouette as
ideal, but the Chi square was still significant (p<1%).
The situation was the same for the university sample,
although the range shifted to lower values: males chose
underweight figures for both Estimated Self and Ideal
Self, females chose normalweight figures for Estimated
Self and underweight figures for Ideal Self. There was no
significant difference between the sexes for Ideal Self Fi-
gure: the aesthetic ideals were common to both sexes.
To assess the relationship between the selection of
perceived body image (Estimated Self BMI category) and
the current figure (Actual BMI category), we calculated
the degree of under/overestimation (Table 2). At all ages,
50% of the girls at least classified themselves correctly,
showing good awareness of their body. The percentage of
boys correctly classifying themselves was high at middle
school and then decreased to 15.3% at maturity. Males
classified themselves worse than females (total sample:
44.2% versus 49.7%. Chi square with p<1%), as they we-
re more likely to underestimate their body size (30.5%
versus 24.9%). Chi square between the sexes was signifi-
cant for self-evaluation at all ages.
The correlation values confirm the gender trend: the-
re is a strong negative correlation of self-evaluation with
age in males (r=–.63, p<1%) but not in females (r=
–.23).
In a further analysis, we controlled self-evaluation in
relation to the subjects’ Actual BMI category (under-
weight, normalweight, overweight or obese). Subjects in
the overweight category showed the most objective self-e-
valuation in both sexes at all ages except at high school:
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11–14 397 2.6 80.1 15.7 1.6 349 2.9 86.3 8.8 2 746
16–18 264 1.5 82.9 11.7 3.8 399 0.5 88.9 8.5 2 663
19–23 165 0.7 73.3 22.7 3.3 180 0.6 89.2 9.6 0.6 345
Total 826 928 1754
TABLE 2

















Underestimastion – 4.6 1.7 50.0 – 13.8 6.7 71.4
11–14 Correct 52.5 20.0 46.9 93.3 50.0 52.8 60.0 49.1 73.3 28.6
Overestimation 80.0 49.1 5.0 – 40.0 36.9 20.0 –
Underestimastion – 57.8 66.7 87.5 – 33.3 14.7 50.0
16–18 Correct 45.9 100 37.9 33.3 12.5 68.5 100 44.6 79.4 50.0
Overestimation 0.0 4.3 0.0 – 0.0 22.2 5.9 –
Underestimastion – 90.5 82.4 100 – 41.7 16.7 np
19–23 Correct 15.3 np 9.5 17.6 0.0 59.2 np 51.7 66.7 np
Overestimation np 0 0.0 – np 6.7 16.7 –
in the high school age class, the underweight category
was most objective in self-evaluation (Table 2). Normal-
weight subjects of both sexes tended to overestimate
themselves when they were younger and to underestima-
te their body as they were growing up. There was no sig-
nificant correlation between BMI and self-evaluation re-
sults. Furthermore, some underweight girls in middle
school who overestimated themselves actually indicated
their Estimated Self figure as overweight. Overweight
males who underestimated themselves by indicating an
underweight Estimated Self figure were at a low percent-
age in high school but the value increased in university.
Females showed the highest percentage of subjects
who wanted to be considerably thinner than their Esti-
mated Self figure (Table 3). Males were significantly mo-
re content with their figure than females. At all ages, mo-
re males than females preferred to be heavier, whereas
more females preferred to be considerably thinner (Table
3).
We also analysed this trend on the basis of Actual BMI
category. Without considering age, Table 4 shows worryi-
ng percentages in the underweight categories, especially
the female underweight subjects: they were content
(about 41%) or wanted to be even leaner (9% of males
and 39.8% females). Males showed a high percentage of
satisfied overweight subjects. The highest percentages of
satisfied subjects were those of normalweight boys and
underweight girls.
By considering the different age-groups (Table 4), un-
derweight and normalweight females in high school and
university wanted to be leaner, underlining the presence
of strong aesthetic stereotypes of thinness after puberty.
Males were more well-balanced, even though high per-
centages of normalweight subjects in high school and
university wanted to be thinner. There was a decreasing
trend with age in the percentage of satisfied girls among
underweight and normalweight subjects: the subjects
who wanted to be lighter increased, passing from 17% to
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TABLE 3
TREND OF DISSATISFACTION BY AGE AND GENDER
Groups
Middle school High school University on Total
% M % F % M % F % M % F % M % F
Heavier 13.8 9.6 25.9 5.0 31.9 7.0 20.8 7.2
Content 40.4 33.7 45.0 17.9 31.9 13.4 40.2 23.3
Lighter 31.3 31.9 11.4 33.5 24.6 43.3 24.1 34.7
Considerably lighter 14.6 24.7 17.7 43.5 11.6 36.3 14.9 39.9
TABLE 4
TREND OF DISSATISFACTION BY ACTUAL BODY MASS INDEX CATEGORY AND SEX
















Heavier 75 25.8 0.9 0.0 29.8 12.7 0.7 0.0
Content 18.8 56.3 32.1 0.0 53.2 44 16.8 0.0
Lighter 6.3 15.9 44.5 25 17 31.3 40.1 0
















Heavier 46.4 5.9 0 0.0 15 1.3 0 0.0
Content 50.9 48.8 4.3 0.0 42.5 12.9 0 0.0
Lighter 2.7 21.4 17.4 0 35.4 43.5 18.6 10
















Heavier 50 8.9 0 0.0 19.6 1.3 0 0.0
Content 32.1 31.1 14.3 0.0 25.5 10.7 0 0.0
Lighter 16.7 42.2 14.3 0 52.9 48 19.2 0
Considerably lighter 1.2 17.8 71.4 100 1.9 40 80.8 100
54.8% of the underweight girls and reaching 90% of the
normalweight girls. The percentage of satisfied norma-
lweight males also decreased with age. However, in mid-
dle school, a good percentage of males (32.1%) were satis-
fied with their body image. The highest percentages of
satisfied subjects were those of normalweight males
(56.3%) and underweight females (53.2%) (in middle
school). A significant (p=.002) correlation between BMI
and dissatisfaction was observed in both sexes, with slig-
htly higher values in girls (r=0.6) than in boys (r=0.5).
Discussion and Conclusion
In recent years, a multilevel approach to the study of
growth has provided a more complete picture of the phe-
nomenon. Indeed, factors influencing the growth process
have changed, especially the psychological and social
ones26–28.
Body image perception analysis helps us to interpret
aesthetic constructs for clinical and epidemiological ap-
plications. Knowing how people imagine their body and
its dimensions and their degree of satisfaction with it can
be helpful in the prevention and care of some nutritional
disorders, such as obesity, bulimia and anorexia nervosa.
Born with this aim, body image perception can be consid-
ered an important variable in population screening, espe-
cially during growth when nutritional disorders frequen-
tly occur. In our research, we have attempted to analyse a
wide range of ages, covering three critical growing peri-
ods: early adolescence, late adolescence and maturity.
Our results indicate that the analysis of body image
perception is a valid source of information and that it
should be assessed in studies on youth growth, as it var-
ies with age, sex and BMI values. This work is one of the
first studies of a large homogenous Italian sample span-
ning early adolescence to adulthood, although several
other studies have been published at the international le-
vel4,9,17.
There are some important limitations to the present
study. First, the design was cross-sectional; thus, no infe-
rences can be made about factors influencing body image
perception during the growth process. Second, for obvi-
ous reasons, the assessment was conducted with differ-
ent silhouettes for different ages.
Body image disorders have recently been found in
normalweight subjects without any nutritional prob-
lems, and the phenomenon was stronger in females, »as a
rule« or a cultural imperative29. Dissatisfaction has beco-
me so endemic in the female population that it has been
described as »normative discontent«30. We also found dif-
ferences between the sexes: females were more objective
in self-evaluation but more dissatisfied with their figure;
males classified themselves less accurately than females,
mainly underestimating their figure, as found in previ-
ous studies on Caucasian samples17,31,32. More females
classified themselves correctly than their male peers, ex-
cept at 13 and 14 years of age. Perhaps this age is critical
for girls, as a consequence of the gap between the speeds
at which somatic (pubertal development) and psychologi-
cal transformations occur. Moreover, because of probable
future motherhood, girls feel their bodies are not comple-
tely their own, but somehow a »social body33. Women be-
gin to internalise this requirement for attractiveness in
childhood and their body image worsens, while that of
boys improves with time.
With development, males want to be heavier, because
weight increase is associated with increase in muscular
mass34. In fact, there are other behavioural gender differ-
ences linked to the body. Boys are more concerned with
stature and muscular and sexual development (low
height and weight are most worrying to them), while
girls consider excessive height and weight values most
inappropriate. In fact, our research showed that the most
satisfied category was that of overweight males. On the
other hand, although underweight females are most at
risk of nutritional disorders, they were content or wan-
ted to be even thinner (most of them indicated an over-
weight silhouette as Estimated Self).
We also found that self-esteem was related to body
weight: the higher the BMI, the greater the dissatisfac-
tion. Body image perception changes with age and is not
fixed during growth. As age increases, more confusion
about self-evaluation occurs: the body image changes to
accommodate physical changes35.
In conclusion, our cross-sectional study showed that
body image perception varied with age, sex and Body Ma-
ss Index. Further longitudinal studies could help to iden-
tify the factors that determine body image perception
and precisely when they occur during the growth pro-
cess. In fact, despite the demonstrable importance of
body image perception, little is known about the factors
that influence changes in body image over time.
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PREDOD@BA O TIJELU I RAST U ITALIJI
S A @ E T A K
Zabrinjavaju}e pove}anje prehrambenih poreme}aja i psiholo{ke nelagode kod populacije mladih, prete`no iz zapad-
nih zemalja, pokazuje da predod`ba o vlastitom tijelu mo`e biti temeljna varijabla u »analiti~kom pregledu« (screen-
ing-u) populacije, posebice tijekom rasta, kada dolazi do fizi~kih promjena te biolo{kog i emocionalnog razvoja. Ovo je
jedna od prvih studija u sjevernoj Italiji koja istra`uje razlike u brizi o obliku tijela izme|u razli~itih dobnih skupina i
spolova. Uzorak je ~inilo 1754 mladih Talijana u dobi od 11–23 godina. Sudionici su pregledani tijekom presje~ne studi-
je. Percepcija predod`be o tijelu je procijenjena upotrebom odgovaraju}ih kartona sa siluetom tijela. Indeks tjelesne ma-
se (BMI) je izra~unat iz izmjerene visine i te`ine. Rezultati su pokazali varijabilnost u dobi i seksualni dimorfizam u
percepciji predod`be tijela. Analiza percepcije predod`be tijela je vrijedan izvor informacija i trebao bi se procjenjivati u
studijama humane biologije, budu}i da varira s obzirom na dob, spol, populaciju, patologije i socio-kulturno okru`enje.
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